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(54) IC card connector 

(57) The invention provides an improved IC card 
connector which is constructed so that, even if with the 
passing of time there occurs deterioration in the clamp- 
ing force of the connector for clamping the IC card, the 
IC card itself will not be pushed in the card's discharge 
direction by an elastic force of an actuator of a detecting 
switch. 

The actuator (14a) of the detecting switch is provid- 
ed with a projected tongue piece (1 4c) obliquely protrud- 
ing toward the card insertion section, in a manner such 
that the projected tongue piece is adapted to be driven 
in the IC card's thickness direction by the IC card just 
before the completion of its insertion. Therefore, an 
elastic force of the actuator (this force will be exerted on 
the IC card which has been inserted in its loading posi- 
tion) may be made generally orthogonal to the I C card's 
discharge direction. In this way, with the passing of time, 
even if there occurs a deterioration in a clamping force 
of the connector for clamping the IC card, the IC card 
will not be pushed by the detecting switch in its dis- 
charge direction and thus it is possible to avoid position- 
al deviation of the IC card when in its inserted position. 



FIG. 1 
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Description 

[0001] The present invention relates to a connector 
for use with an IC card, which connector is employed to 
send signal into or obtain signal from the IC card insert- 
ed in position. In particular, the present invention pro- 
vides an improvement for a detecting switch contained 
in the connector, so as to effectively detect whether or 
not the IC card has been inserted in position. 
[0002] An IC card is a card provided with an integral 
circuit capable of performing a predetermined calcula- 
tion and an information storing. Usually, such an IC card 
is used as a medium to perform a desired information 
processing in an information processing machine such 
as a personal computer or digital camera. Further, a per- 
sonal computer or a digital camera is equipped with a 
connector (for use with the IC card) which has a plurality 
of terminals corresponding to a plurality of contact points 
provided on the bottom surface of the IC card. 
[0003] Such an IC card connector is usually formed 
with an insertion section into which an I C card may be 
inserted, so that once an IC card is completely inserted 
in position, the plurality of contact points of the IC card 
may get in contact with the plurality of terminals of the 
connector, thereby permitting a desired signal transmis- 
sion. 

[0004] Fig. 1 3 A indicates a condition where once an 
IC card 1 is inserted into an inmost area of an insertion 
section 2a of a connector 2, a plurality of contact points 
la provided on the bottom surface of the IC card 1 will 
get in contact with a plurality of terminals 3 of the con- 
nector 2. Each terminal 3 has a contact portion 3a pro- 
truding toward the insertion section 2a. 
[0005] With the above structure, if the IC card 1 is in- 
serted into the insertion section 2a but has not reached 
a predetermined loading position as shown in Fig. 1 3B, 
the contact points la of the I C card 1 will not get in contact 
with the corresponding terminals 3. As a result, it is im- 
possible to perform a predetermined signal transmis- 
sion. 

[0006] I n order to solve the above problem, there has 
been suggested that a detecting switch be provided in 
the IC card connector so as to detect whether or not the 
IC card has been properly inserted in the card insertion 
section. Such kind of detecting switch is so constructed 
that it may be driven (pushed) by the I C card just before 
the completion of its insertion, thereby effecting an On/ 
Off change-over for the contact points. Accordingly, if 
the IC card has not been completely inserted in a pre- 
determined position as shown in Fig. 1 3B, the detecting 
switch will not operate. In this way, the detecting switch 
may be effectively used to avoid any possible damages 
to various electronic components, which damages may 
otherwise occur due to an uncompleted contact be- 
tween the contact points of the IC card and the terminals 
of the connector, or caused because the contact points 
of the IC card and the terminals of the connector are 
contacted with each other in undesired positions. 



[0007] Figs. 1 4 and 1 5 are explanatory views illustrat- 
ing a prior art where a detecting switch has been incor- 
porated in an IC card connector. In more detail, Figs. 
1 4A and 1 4B are explanatory views illustrating a condi- 

5 tion where a detecting switch is in a waiting position 
when viewed from one side and from the above, Figs. 
1 5A and 1 56 are explanatory views illustrating a condi- 
tion where a detecting switch is in its detecting position 
when viewed from one side and from the above. 

io [0008] As shown in Figs. 1 4 and 1 5, a detecting switch 
4 is provided in a position adjacent to an inmost position 
of the insertion section 2a so as to detect whether or not 
an IC card has been fully inserted in position. Such de- 
tecting switch 4 includes an actuator 4a which is made 

1$ of an electrically conductive material and is fixed in po- 
sition through one end thereof in a manner such that it 
is flexibly deformable in a direction in which the IC card 
is inserted or pulled out. In fact, the detecting switch 4 
is so arranged that it faces a contact element 4b and 

20 may get in contact with or leave the contact element 4b. 
[0009] Referring again to Fig. 14B, when the IC card 
1 has not reached a predetermined inmost position in 
the card insertion section, the actuator 4a is elastcally 
urged against the contact member 4b due to its own 

2S elasticity, so that the detecting switch 4 is in an ON po- 
sition. On the other hand, as shown in Fig. 15B, when 
the IC card 1 has reached the predetermined inmost po- 
sition, since a front portion of the IC card 1 is caused to 
press the actuator 4a in the same direction in which the 

30 ic card is inserted, the actuator 4a will be urged away 
from the contact element 4b, thereby rendering the de- 
tecting switch 4 to be in its Off position. In this manner, 
by virtue of On/Off change-over operation of the detect- 
ing switch 4, it is sure to detect whether or not the IC 

35 card has been inserted properly (in the inmost position) 
in the IC card insertion section 2a. 
[0010] In this way, the IC card 1 , upon being inserted 
in the inmost position of the card insertion section 2a, 
will receive a clamping force from both sides thereof due 

to to a contact pressure caused by the terminals of the con- 
nector 2, the IC card 1 may be held in a loading position 
of the card insertion section 2a. Hence, when the IC card 
1 has been inserted in the loading position of the card 
insertion section 2a, the actuator 4a will be pressed in- 

45 wardly by the IC card 1 . At this moment, a reaction force 
will be generated by the actuator 4a, causing the IC card 
1 to be urged in a direction in which the IC card is to be 
discharged. This, however, will cause a deterioration in 
the clamping force of the connector 1 (for clamping the 

so ic card when it is in an inserted position) with the pass- 
ing of time. As a result, even though the IC card 1 may 
be properly inserted in position in the IC card insertion 
section 2a, the IC card will be urged by the reaction force 
of the actuator 4a in a direction the IC card is to be dis- 
ss charged, hence the IC card 1 is likely to deviate from its 
correct position, making it impossible to perform a pre- 
determined signal transmission. 
[0011] In view of the above discussed problems as- 
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sociated with the above mentioned prior arts, it is an ob- 
ject ot the present invention to provide an improved IC 
card connector capable of preventing an IC card from 
being pressed outwardly by a detecting switch, even if 
a long period use causes a deterioration in a clamping $ 
force of the connector for clamping the IC card. 
[0012] According to an aspect of the present inven- 
tion, there is provided an IC card connector, comprising: 
a housing including a card insertion section into which 
an IC card may be inserted; a plurality of terminals each 
having a cantilever beam configuration secured through 
one end thereof on the housing, and each having a con- 
tact portion on a free end thereof, said contact portion 
being formed in a manner such that it is protruding to- 
ward the card insertion section; a detecting switch locat- 
ed adjacent to an inmost position of the card insertion 
section, said detecting switch including an actuator and 
a contact element, the actuator being made of an elec- 
trically conductive material and adapted to be driven by 
an IC card just before the completion of its insertion, said 
actuator being also capable of coming into contact with 
the contact element and moving away therefrom so as 
to detect whether the insertion of the IC card is complet- 
ed or not. In particular, the actuator of the detecting 
switch is provided with a projected tongue piece oblique- 
ly protruding toward the card insertion section, in a man- 
ner such that the projected tongue piece is adapted to 
be driven in the IC card's thickness direction by the IC 
card just before the completion of its insertion. 
[0013] According to an aspect of the present inven- 
tion, the actuator is fixed at a base end thereof on the 
housing so that a free end thereof is capable of getting 
into contact with the contact element and moving away 
therefrom, said actuator is further provided with the pro- 
jected tongue piece at a middle position between the 
free end and the base end thereof, in a manner such 
that the projected tongue piece is protruding toward the 
outside of the actuator. 

[0014] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings, in which: 
[0015] Fig. 1 is a partially sectional plane view illus- 
trating an IC card connector made according to an em- 
bodiment of the present invention. 
[0016] Fig. 2 is a cross sectional view illustrating the 
IC card connector of Fig. 1 , taken along 1 1 -I I line thereof. 
[0017] Fig. 3 is an explanatory view illustrating termi- 
nals provided on the I C card connector wherein the IC 
card has not been inserted. 

[0018] Fig. 4 is an explanatory view illustrating a con- 
dition where the IC card has been inserted only half way 
in a card insertion section. 

[0019] Fig. 5 is an explanatory view illustrating a rel- 
ative positional relationship between the terminals of the 
connector and contact points of the IC card, when the 
IC card and the connector are in a condition shown in 
Fig. 4. 

[0020] Fig. 6 is an explanatory view illustrating a con- 



dition just before the IC card is fully inserted in the IC 
card insertion section. 

[0021] Fig. 7 is an enlarged view illustrating an impor- 
tant portion of Fig. 6. 

[0022] Fig. 8 is an explanatory view illustrating a rel- 
ative positional relationship between the terminals of the 
connector and the contact points of the IC card, when 
the IC card and the connector are in a condition shown 
in Fig. 6. 

[0023] Fig. 9 is an explanatory view illustrating a con- 
dition where the IC card has been completely inserted 
in position in the card insertion section. 
[0024] Fig. 1 0 is an explanatory view illustrating a rel- 
ative positional relationship between the terminals of the 
connector and the contact points of the IC card, when 
the IC card and the connector are in a condition shown 
in Fig. 9. 

[0025] Fig. 11 A is an explanatory view illustrating a 
condition where a detecting switch is in a waiting posi- 
tion when viewed from one side. 
[0028] Fig. 11 B is an explanatory view illustrating a 
condition where a detecting switch is in a waiting posi- 
tion when viewed from the above. 
[0027] Fig. 12A is an explanatory view illustrating a 
condition where a detecting switch is in its detecting po- 
sition when viewed from one side. 
[0028] Fig. 1 2B is an explanatory view illustrating a 
condition where a detecting switch is in its detecting po- 
sition when viewed from the above. 
[0029] Figs. 1 3A and 1 3B are explanatory views indi- 
cating a necessity of employing a detecting switch. 
[0030] Figs. 1 4A and 1 4B are explanatory views illus- 
trating a condition where a detecting switch is in a wait- 
ing position when viewed from one side and from the 
above. 

[0031] Figs. 1 5 A and 1 5B are explanatory views illus- 
trating a condition where a detecting switch is in its de- 
tecting position when viewed from one side and from the 
above. 

[0032] An embodiment of the present invention will be 
described with reference to the company in g drawings 
in which: Fig. 1 is a partially sectional plane view illus- 
trating an IC card connector made according to an em- 
bodiment of the present invention; Fig. 2 is a cross sec- 
tional view illustrating the IC card connector of Fig. 1 , 
taken along II -II line thereof; Fig. 3 is an explanatory 
view illustrating terminals provided on the I C card con- 
nector wherein the IC card has not been inserted; Fig. 
4 is an explanatory view illustrating a condition where 
the IC card has been inserted only half way in a card 
insertion section; Fig. 5 is an explanatory view illustrat- 
ing a relative positional relationship between the termi- 
nals of the connector and contact points of the IC card, 
when the IC card and the connector are in a condition 
shown in Fig. 4; Fig. 6 is an explanatory view illustrating 
a condition just before the IC card is fully inserted in the 
IC card insertion section; Fig. 7 is an enlarged view il- 
lustrating an important portion of Fig. 6; Fig. 8 is an ex- 
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planatory view illustrating a relative positional relation- 
ship between the terminals of the connector and the 
contact points of the IC card, when the IC card and the 
connector are in a condition shown in Fig. 6; Fig. 9 is an 
explanatory view illustrating a condition where the IC 
card has been completely inserted in position in the card 
insertion section; Fig. 10 is an explanatory view illustrat- 
ing a relative positional relationship between the termi- 
nals of the connector and the contact points of the IC 
card, when the IC card and the connector are in a con- 
dition shown in Fig. 6; Fig. 11 A is an explanatory view 
illustrating a condition where a detecting switch is in a 
waiting position when viewed from one side; Fig. 11 B is 
an explanatory view illustrating a condition where a de- 
tecting switch is in a waiting position when viewed from 
the above; Fig. 12A is an explanatory view illustrating a 
condition where a detecting switch is in its detecting po- 
sition when viewed from one side; Fig. 1 2B is an explan- 
atory view illustrating a condition where a detecting 
switch is in its detecting position when viewed from the 
above. 

[0033] As shown in Figs. 1 and 2, a connector for use 
with an IC card, made according to an embodiment of 
the present invention, comprises a base 11 made of a 
synthetic resin, an upper cover 12 also made of a syn- 
thetic resin, both of which are connected together in a 
manner as shown in the drawings. In fact, the base 11 
and the upper cover 1 together form a housing 10 having 
a card insertion section 10a. A plurality of terminals 13 
each having a convex contact portion 1 3a at its free end, 
are proved on the base 11 in a manner such that each 
terminal 13 is fixed in position through one end thereof. 
Moreover, a detecting switch 1 4 is installed on the base 
11 to detect whether or not an I C card 1 has been com- 
pletely inserted in position in the card insertion section 
10a. In addition, an elongate elastic member 15 is fixed 
through one end thereof on the base 11, in a manner 
such that it is extending in the IC card's insertion direc- 
tion (shown by an arrow in Fig. 1). Further, an elongate 
leaf spring 16 is provided on the base 11 so that an IC 
card inserted in the card insertion section 10a will be 
pressed against the upper cover 12, thereby providing 
the upper cover 12 with a guiding function. 
[0034] The plurality of terminals 1 3 are provided cor- 
responding to a plurality of contact points 1a formed on 
the bottom surface of the I C card 1 . In order to effect an 
elastic contact with the contact points la, the contact por- 
tion of each of the terminals 1 3 is formed to protrude to 
some extent toward the interior of the card insertion sec- 
tion iOa. The elongate elastic member 15 is formed on 
the free end thereof with a click projection 15a which is 
protruding toward the interior of the card insertion sec- 
tion 10a and will be driven by the front end portion of the 
IC card just before the IC card is completely inserted in 
a predetermined position of the card insertion position 
10a. In particular, the click projection 15a is designed 
so as to be located in the vicinity of the detecting switch 
1 4. The detecting switch 1 4 is provided close to an in- 



most position of the card insertion section 10a, and has 
an actuator 14a and a contact element 14b. The actua- 
tor 1 4a is made of an electrically conductive material 
(such as a metal) and is fixed at one end thereof on a 

5 predetermined position in a manner such that it is elas- 
tically deformable in the thickness direction the housing 
10. In more detail, the actuator 14 is so arranged that it 
can freely get contact with or leave the contact element 
14b. Further, the actuator 14a has a projected tongue 

w piece 14c located in generally middle position between 
the free end and the base end of the actuator 14a. In 
further detail, the projected tongue piece 14c is so ar- 
ranged that it is downwardly inclined towards the card 
insertion section 10a. Moreover, the projected tongue 

is piece 1 4c is so formed that it may be driven and pressed 
inwardly by the front portion of the IC card 1 just before 
it is completely inserted in a predetermined position in 
the card insertion section 10a. 
[0035] Namely, as shown in Figs. 1 1 A and 1 1 B, if the 

20 ic card 1 has not been inserted in the inmost position 
of the card insertion section 10a of the housing 10, the 
metal actuator 14a, due to its own rigidity, will be kept 
spaced apart from the contact element 14b, so that the 
detecting switch is in its OFF position. On the other 

25 hand, if the IC card 1 has been fully inserted in the in- 
most position of the card insertion section 10a, since the 
front end portion of the IC card I will get in contact with 
the projected piece 14c of the actuator 14a, the project- 
ed tongue piece 14c will be pressed in a downward di- 

30 rection. 

[0036] In this manner, the free end of the actuator 1 4a 
is pressed downwardly by the projected tongue piece 
14c so as to get contact with the contact element 14b, 
thereby rendering the detecting switch 1 4 to be in its ON 

35 position. Therefore, if it is found that the detecting switch 
14 has been changed over from its OFF state to its ON 
state, a user can determine that the IC card 1 has been 
completely inserted in a predetermined position in the 
card insertion section 10a. 

40 [0037] In this embodiment of the present invention, 
once the IC card 1 is inserted into a predetermined po- 
sition in the card insertion section 10a, the projected 
tongue piece 1 4c is pressed downwardly and this caus- 
es the actuator 14a to be pressed downwardly, thus a 

45 reaction force (elastic force) will occur on the actuator 
14a. At this moment, since the reaction force (elastic 
force) of the actuator 1 4a is directed upwardly in a di- 
rection generally perpendicular to the I C card discharge 
direction, the IC card 1 may be prevented from being 

so pushed in the IC card discharge direction, so as to avoid 
a problem of position deviation of an inserted IC card. 
This effect may remain the same all the time, even if a 
long period use will bring about a deterioration in a 
clamping force of the connector which is necessary for 

ss clamping the IC card when in its inserted condition. In 
addition, since the free end of the actuator 14a may be 
moved for a relatively long stroke by only slightly press- 
ing down the projected tongue piece 14c provided in a 
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generally middle position between the free end and the 
base end of the actuator 1 4a, it is sure to exactly perform 
an ON/OFF change-over operation of the detecting 
switch 14. 

[0038] The function of the elastic piece 1 5 and the in- 
sertion movement of the IC card 1 will be described in 
detail below. As shown in Figs. 2 and 3, when an IC card 
has not been fully inserted in position in the card inser- 
tion section 10a, the elastic piece 15 wilt be kept parallel 
with the upper cover 12 without any bending. At this 
time, the click projection 1 5a on the free end of the elas- 
tic piece 15 is protruding to some extent in the vicinity 
of the detecting switch 1 4 toward the interior of the card 
insertion section 10a. Meanwhile, the contact portions 
1 3a of the terminals 1 3 are also protruding to some ex- 
tent toward the interior of the card insertion section 10a. 
[0039] On the other hand, as shown in Figs. 4 and 5, 
when an IC card 1 is being inserted inwardly in the card 
insertion section 10a, the IC card 1 will be guided by the 
upper cover plate 1 2 when in moving so as to get in con- 
tact with the contact portions 13a of the terminals 13. 
Thus, as shown in Figs. 6 and 8, as soon as the IC card 
1 is inserted further toward the inmost position of the 
card insertion section 10a, the bottom surface of the IC 
card 1 will press down the contact portions 13a of the 
terminals 1 3. In this way, all the contact portions 1 3a of 
the terminals 1 3 will form an elastic contact with the bot- 
tom surface of the IC card 1 , by virtue of an elasticity of 
the terminals 1 3 each of which is fixed at one end thereof 
on the connector. In fact, the click projection 15a of the 
elastic piece 15 will not receive any external force from 
the IC card 1 until the IC card 1 has reached the inmost 
position of the IC card insertion section 1 0a. At this time, 
as shown in Fig. 7, a small clearance is formed between 
the upper end of the click projection 1 5a and the upper 
cover 12. Further, the small clearance has a thickness 
which is less than 1/2 of the thickness of the IC card 1 . 
[0040] Then, as fast as the IC card 1 reaches the in- 
most position of the card insertion section 1 0a, as shown 
in Figs. 9 and 10, the front end portion of the IC card 1 
will press down the elastic piece 15 and then move be- 
yond the click projection 1 5a so as to get in contact with 
the inner wall of the base 11. Meanwhile, the contact 
points formed on the bottom surface of the IC card 1 
come into contact with the corresponding contact por- 
tions 1 3a of the terminals 1 3. Namely, the insertion of 
the IC card 1 may be considered to have been complet- 
ed soon after a person inserting the IC card gets a click 
feeling caused due to the click projection 15a, then the 
IC card 1 may be kept in a predetermined position (a 
loading position) in the card insertion section 10a. Fur- 
ther, referring again to Figs. 1 and 2, since the click pro- 
jection 1 5a is located at a position just adjacent to the 
projected tongue piece 14c of the detecting switch 14, 
the front end portion of the IC card 1 will press down the 
click projection 15a, so that the projected tongue piece 
14c will also be pressed down, thereby pressing down 
the actuator 14. In this way, soon after a person gets a 



click feeling, the detecting switch 14 will be changed 
over from its OFF state to its ON state, thereby permit- 
ting the person to detect whether the IC card 1 has been 
completely inserted in position in the card insertion sec- 

s tion 10a. Therefore, after a person has inserted an IC 
card into the card insertion section 10a, he can confirm 
whether or not the IC card has been properly inserted 
in position, by observing a sound and a vibration which 
will occur at the time when the click feeling has been felt. 

10 [0041 ] On the other hand, when the IC card 1 is pulled 
out of the card insertion section 10a, the IC card 1 will 
move from the loading position (shown in Figs. 9 and 
10), so that the click projection 15a will be moved up- 
wardly by virtue of an elasticity of the elastic piece 15. 

?5 At the same time, the actuator 1 4a will leave the contact 
element 14b, also by virtue of its own elasticity. In this 
way, the detecting switch 14 will be changed over from 
its ON position to its OFF position. Further, the contact 
portions 1 3a of the terminals 1 3 will be moved upwardly 

20 towards the card insertion section 10a due to an elas- 
ticity of each terminal 13, so that the IC card connector 
may return to its original condition as shown in Figs. 2 
and 3. 

[0042] As is understood from the above description, 

25 with the use of the present invention, it is possible to 
obtain at least the following effects. 
[0043] Namely, in the I C card connector of the present 
invention, the actuator of the detecting switch is provid- 
ed with a projected tongue piece obliquely protruding 

30 toward the card insertion section, in a manner such that 
the projected tongue piece is adapted to be driven in the 
IC card's thickness direction by the IC card just before 
the completion of its insert bn. Therefore, an elastic 
force of the actuator (this force will exert on the I C card 

35 which has been inserted in its loading posit bn) may be 
made generally orthogonal to the IC card's discharge 
direction. In this way, with the passing of time even if 
there will occur a deterioration in a clamping force of the 
connector for clamping the I C card, the I C card will not 

40 be pushed by the detecting switch in its discharge direc- 
tion and thus it is possible to avoid a position deviation 
of the IC card when in its inserted positbn, thereby in- 
creasing its reliability in use. 

[0044] Further, in the I C card connector of the present 
45 invention, the actuator is fixed at a base end thereof on 
the housing so that a free end thereof is capable of get- 
ting into contact with the contact element and moving 
away therefrom, said actuator is further provided with 
the projected tongue piece at a middle positbn between 
50 the free end and the base end thereof, in a manner such 
that the projected tongue piece is protruding toward the 
outside of the actuator. Therefore, by merely slightly 
pressing the projected tongue piece, it will be possible 
for a free end of the actuator to obtain a large stroke 
ss movement, thus making it sure to more exactly perform 
an On/Off change-over of the detecting switch. 
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Claims 

1. An IC card connector, comprising: 

a housing including a card insertion section into s 
which an IC card may be inserted; 
a plurality of terminals each having a cantilever 
beam configuration secured through one end 
thereof on the housing, and each having a con- 
tact portion on a free end thereof, said contact 10 
portion being formed in a manner such that it is 
protruding toward the card insertion section; 
a detecting switch located adjacent to an in- 
most position of the card insertion section, said 
detecting switch including an actuator and a is 
contact element, the actuator being made of an 
electrically conductive material and adapted to 
be driven by an I C card just before the comple- 
tion of its insertion, said actuator being also ca- 
pable of coming into contact with the contact 20 
element and moving away therefrom so as to 
detect whether the insertion of the IC card is 
completed or not, 

wherein the actuator of the detecting switch is 
provided with a projected tongue piece oblique- 25 
ly protruding toward the card insertion section, 
in a manner such that the projected tongue 
piece is adapted to be driven in the I C card's 
thickness direction by the IC card just before 
the completion of its insertion. 30 

2. The IC card connector according to claim 1 , wherein 
the actuator is fixed at a base end thereof on the 
housing so that a free end thereof is capable of get- 
ting into contact with the contact element and mov* 35 
ing away therefrom, said actuator is further provid- 
ed with the projected tongue piece at a middle po- 
sition between the free end and the base end there- 
of , in a manner such that the projected tongue piece 

is protruding toward the outside of the actuator. <*o 
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FIG. 4 
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FIG. 9 
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FIG. 11A 




FIG. 11B 
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FIG. 13A 
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FIG. 14A FIG. 14B 
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